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(54) MEMORY TEST CIRCUIT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To conduct an efficient 
memory test even in the case of a semiconductor 
processor loading plural and different types of memories 
by selecting the respective memories based on a control 
signal supplied from outside, recognizing the plural 
memories as one continuous memory and conducting the 
test 

SOLUTION: A first access control circuit 1 1 and a second 
access control circuit 12 input and decode an access 
command 1, an address 1 and R/W signal 1 and input 
data 1 to a first memory 101 and a second memory 102. 
Then, data 1 are read from the first memory 101 and the 
second memory 102. The address 1 inputted to a 
semiconductor process 10 selects the first memory 101 or 
the second memory 102. Then, data 1 are read based on 
the control signal from the selected first (second) 
memory 101 (102) and they are outputted to an outer 
part. The first (second) memory 101 (102) is selected 
based on the control signal, a series of operations are 
executed and a test is continuously conducted. 
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<D%m&m*mmi,tc 1 o©iatfc*&£ otwu, % 
zzmmoftM^ttifiu. msmmsmcmrs^x, m 10 

*ffT*ci*i»»4'r*-rf*y^hH». . 

weiR8v^et». w»»#4lt. gtrtaigR©iatt#i8 
(Dwmm&mjz-rzT f ux-¥>iinas8»<ofB«E^©«: 
» r a r * -fe x zmm-r -s r # -fe x a v > k % a?j u . 

K U AA Is fetter K UXft<D&r£t?? hOffi 20 

fettiaiatt#j&-N??rfar f . tttar * -tx a v>. -< 

F, *»«tKff-**WAl/. SIJRLfcttiBfBtt^ 

&o>6. ttter :Hi/^*5J:aWB7m3v> fk» 
**f£ttj u«-gp^m^ . ttter f l^x^© 
§r?gt^ h©fflfcs^^-c, Mfaa^©iati#mrt©^ 
©iatg#&*®iRu Strtao/c-ji©^*. tt 
fBig^fats^iso-r^ric^uriitfi/. ttias&© 
fats^SK:^ ura^ t-x f *mn-r sci 
i-ri^-tuT-xusijjs,, 30 

T(<> sffi&©iet£#K©^ft^ft{cMtSOt:g9:tt e>ft. 

m&®m^m*. mmmm^vx, mmm&<D§m&m 
©ia^.^*}g^T-5r f isz-pmmimmzw.^mic 

AfcU 9*3- FU A^)bfcfJiB*iI©3V>F©«i{C 

s-5t»rttfia^©iBte^© 1 ofcsjRu i§i»?t,fe 
ttiafat£3M^ttiar km, finer ?-feX3v> f\ 
&<j:tf7 ; -*£awju *fe, 3HRofct«iaiats#s^ 40 

6 V ttfar FUXfcJ:tfttiar *-feX=i7> FCc»-3t,> 

T^-*&gga Ottawa^ u ni!«si3v>F©i 
(cs*3i>r v ttfa«$©fat^Krt©#;©fati#&£j§ 

s©-r^-ctc*ruT^fu. t?fB^©iBit.^tcMi/ 

ct»5}^4 ] mg#wsmm.icm®2tix^z>mm.m 
©^©tatt^^-en-eticc^fB 1, -cg&w ztitcMw 

^©fc J:a f H«fa^©taif.#^6^ab/c7 r - #£J£ so 
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MiaH8P#gt». «?iBSR©ia 

^©fctt^-Sr d7-teX£}g)£-r£r *-feX:37> F£A 

;*>u fn-Ft,. ttia«£fr©fatt#i8^ttiar FV 

fe> BtflBT F U X*s «fc CMUfBT # -fe X 37 > F CCg-3(A 

r BfriBSR©! et&£J19:#> 6) i^is^ (c # £§rtn o . " m& 
«». ffiais^iBtt^m^^^^tHsti/cfria^-f 

XF|5]j^ 0 

[IBW©i¥iffl^iftW] 
[0 00 1] 

[^©S-r-SS^^-R] C©%Bj(t. BMfc*-f £>y 
•fT ^ H2 X^ffi^M^C s^©m«®©s®[©y * u 
tg L/ /c*®fii*!ia^g^©^x 7- a{c*jw ^ y * y t=:x 

f *5§f©«C*»-3^J; < Slff^-5y * y ^x hHSSfCR 

V-&m*$ A 3 > ifmifi^tj: S^©y * y ©7-x F £ 

@SSK:MTS«>©-C*S. 
[0 00 2] 

[fi£*©8fij] T*-lzX3V>F-?>Stl^^-/5 

> ^©p^c & 2 as©^ * y b/cse5fe©¥«W8i 

c^r, i o iw^*y-y^x*iiMB©^i©^*y. 
i o 2»y*yy^x*JiMB©^2©^*y-c4>&„ 
cn^otio^y i o i*j<to'Si2©^*y 1 02 

*y 1 0 14sJ:C>'^2©^*y 1 0 2*Jg$gU/cSfefe© 
^^SaS^g£OT©i/X^AT*^„ - ' 

[0003] ^i©^*y 101. ^2©^-=ey 1 o"2 

«. 7FI/^i#t*57 FUX3. 4, ©Ifflim^t?* 
Sr^H2X3v>F3. 4, 4»J:Cf>«>;(cMr«^ 

^ y- f • *?a yt 2i2x*Mmtttc}b<DummikR 

/W3, 4*%H?*i*j}V. Ctih<OT FUX. fijgp 
m^(cSe^T'T-^3. 4©AW^ ; £:ff^. 

[oop4] E4«. mi©^*y 1 0 ncn^i^A 

$ V - F©* A 5 > ^ -Y 3 > + - Kr* J, 

EKcfci^r, phi At*^ri©^*y 1 0 1 ©g&#" 

iCiUSfn?^, A2HCAADDRIJP-)7F 
UX^^AT FUX^©TFUXm^ A1HCDD 
E«3n ©y^ty 1 0 X&hV-YLtc?- 
;sx (@^-T) ^W^T-S/£iJ*©df-f $.>?*7ik-?ffl 
AlLCRASiJ^AlLCCASO^n-e 

^i©y*y 1 0 KDRAsmmsjiVCAsm 
nx$>z. 

[ 0 0 0 5 ] A 1 LCWEtt. j e<Dfm&ifiUVU*<)l 
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[0006] 041C^-Tig^«, tlHMi-* A 1 LCW 
I NDATAB, DRAMt?*^l©yt'; 10 l'*> 
[OOO7]02O^*y 102B. 2 5MHz©£'P 

vf fmcLK-cm'p-rz. u-?x. si2©y*y'io 

2«, Hi ©^*'J 1 0 1 iMfr-SS&fP*-* 5>^T?85 io 

[0008]@5tt, $H2<DJ*:V 1 0 2l£tt w ?2> J f— 

*) % HCCte^TT. CLKBfO^f^ A<>«:p9 
TFl^l. *5 AT F l/X 5: iW F U^f#, OEK 
m2<DS*:V 1 0 2 *>6gS#aibfc?*~ *©&!#£-< 5 

>{f*i%m?2>ffimm^ /wei*»2©^*u i"0 2 

* 0 >. DOtt. DRAMt?ibSf l©y*'J101 20 

[0009] #.te.m?icn>x&iW'?z>. m s cc^r «t 

asigccfews^*';^ ht?w. iio^t'j i'o i 
if2o^*'; i o 2 ^n^Mfcsr^X 3 

[ooio] $fc-$\ 3H©^*y i o 1 «t©j: 
wr-s. 04(c^-r*^5>^T4 2t? % sio.yjty 30 

1 0 l«:*fL"Cn>^T FUXA 2 HCAADDR-¥>RA 
Sfi#A 1 LCRAS^©M®fg-^#A2j£ft. mi<0 

y* y 1 0 1 *ytr? a •fimiasm-rz. ;" ; ; 

|O0M]*K. $<5>^T4 3"C. Il©/*y 
1 0 1{C*H-C*7A7F^A2HCAADDRV C 
ASl^AlLCCASASA^^nSi. O^TFUX 
fci^^AT KUX-C^$n/cy^y^F«3{C^iW5 

nrc>*f t -3»*jy-F«S8itt*. ^it, hu^ 

<D«WflH»A 1 HC D D E #A#;*ft5 <!: . T*-?'** 
^{C^-drNl I NDATA#Ss#tfJ£4affl;fr£ft£. 40 

[0012] n©^*y i o i ©y^y^x fjmkj 
-r s<t, -xtc> ^2©^*y i o 2orx bifig&fsin 
-s. i5K*-r$-rs>J'T5 2r, #20y%yio 

2K#ltO'!»7F^A<> 1 /RASM^(S4J© 
^-RAS^t) *5A*?nSi. »2W*V 1 0 
2#T*^-f:*tf$§£fc-5o 

[0013]^K. 05tC^T^-f 5>^T53"C. * 
5A7 Fl/^AOWCf/CASW <H*©'<-C 

As*j5%r) *A*-r*. $ij®m-^oE*sA^ 
snfc$-f5>^-c. cn^o^TFi/^fc.fcu 1 *? so 
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AT KUXT?^<*ft£Jg2©.x*y 1 0 2ACE>^r«y|H 
[00 14] 

yfffcWHHKtTSi&IW***. h<rC#-> 

&y * y oWRfftcf^r &&K#s* *) . c otabT- x 
*warc»7-x h 3 * f ^it^-r £ £ U o ?cM#£> o fc. 

[0015] C©J%Hi«±IB©J:^^SS*ji?^-r-5/c 

n& s^©s«^©^©y *-y tiitmmm 

[0016] 

<mhxmthitfcmw£m:ffi%.z>t><r>~ctb2>. c© 
icm-i^x. i«^©gBtt#ia*iSi^L//ci-^©i2te^ 

«t!(©iBft^i8rt©^©iB^K*ii!R-rs. -euT. ; 

^©iBtt^StC^L/Tji^L/TT-^F* 

^ff-sc £^#®£-r-6*>©-c*-s. 

[0017] C©^BJ{c^S^*y^^ h'BRttt. M 

^©iatg^is©-?-n-enfc*ftc: o -eta w 6 nr t > £. c 
ti6©^j^K». ^m-^ii/T. ^R©ffi«¥m©_ 
fBtt^*}g^-r^r f ux4>s^©iam^K:*fTS 

7i'H2X4!iSt'57i'-fe^3 , 7>F4A*l. 7 s3 - 
FU A*UfcTFl^^rt©B»r5Stri' F©«I«:S^T 
«Si[©IBtt#l8© 1 ofciltRU ^L/cf2m#S^fflr 
IBTFU^. Ti"fe^a^>F, 4*0:^- Zteffllir 
$/c. @!RU/cfBtt^S^6. T FUXfc.fctfT* 

txa?^ Ftca^r^-^^mu^gp^ffi^L.. 

T F UX|*9©Hlf5£tf ^ F©ffitC»-^l»-C. ^©BBlt^ 
K^©^©IBtS^*iSiRT-S. fl/T. ±tB©-it© 
86^*. «^©IB^ia©^-<TCC*fLr^f 
0. S^©iBtt#S«:*rUTii^Lr^ 

[0018] c^^<c#^y*y^x F@iJS-Ctt. ffl 
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tih<DU'®^m*. umm^t ut, «$©tat&3M8© 
nmmt£*mm?ZT f ux^^<Dtaif.^K«c'*fr & 

T*-teX£fg5g-r3T*-feX:3-7> Ffc«fcCfl^©iBtl 

- F U AfttsfeMflPa*?:/ F©ffiK*^C»Tjg»©iB 
'tt*a©lo*jW?L. SIROfcfBtt^&^TFUX^ 
T*-fexnv>F\ teJcot^-iiiHJ^j-rs. Sjte, » 
JR 1/ fciatf 6. T F UX fc <fc t£T # Hz wV^K 
tC*^urr-**Rttll/*'MI5'^ttfc&t/. tOtSpav^F- 10 

cDfit«cas-5«r»-c, ig&©fat£^art©&©fat£*ta£si 

iiBbfc-ig©!^*. 1gg(©f Bt&IMS*© . 

zmfi-rz c t *m(t?z *>©-c&*„ s j -y , 
Cooi9] c©^^{c^s^*y^x 

(,»**>©-?&*„ ctihvfflwmm*. m&co&m-k 
<DMmm*8*i%m.? s r f i^x^&©fBti#&it*f-f 20 

&T**X&fg^T£T*-fexriv>F?:A;*JU f '=J 
-FU &&©iBtg3M^T F UX. T^Xavy, 

Hzxnv^ F«cS^(.»-c1S^<Dfatg#K3!)>e>ISlNF«:r- 
^fcfstfiU ^ffiL/Zc^iax-^^Jt^^S^Iii^. 

©*?**. :r.._;.x. 

[0 02 0] - 

mm<DBmi. muz, c<mmoms&mmi^.k'& , 

jt^e y ^x h®&ZffiZtcm8#!^^Otszr£.* 
7F.f7v. v ^0-C& K) . Htcfelvc. 1 1 ttT^-feXja. 
v>Fl£A#U ><*y^X#lMB©Sfri©,£& . 

y 1 0 1 (tats^S) (c^-r-5T^-fex©/c&©S!iii^ : ': 
#**fej£-r£St 1 t ^-fex&jspisiss (swsp^©) '. : ';4 2' 

»7m37>Fl £ A* 0 , S^yiMXifi 1MB.. 

©nr2©^*y 1 0 2 (tatssMS) (c^-r^Ti'^k©', 
tc^><Dm , &{m : S:^M-r^m2Ti>-b^mm^8 (pip 40 
3^2) clkin», ^i^mmmw 100m' 

[0021] cti6©ni Tf^xfmm'mi iH&u 

l$2Ti"teX$0®|IIBgl 2«. T*-feX3V>F 1.' T . 
FUX1. R/WM-^l^A^b^-KUT. ^-2 
1*111 <DJ*:V 1 0 lfcJcO'Ji^©^-*'; 1 0 2fi'fC 

A^U */c, mi<0J*:') 1 0 l*$J:0t||2©^V 

1 0 21*3*^ 1 £ss,&tu-rk©-cab£. . 
[0022] muttoum i©yt>;wh iiigg£<i*./c 
¥^«^a$ig 1 0 ^A#sft £7 f i^x 1 ». $&*© so 
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W^JiiSg-cteJBsnsT f uxidjn;?., n 1 ©y . 

1 0 ifc<fci>'m2©^*y 1 0 2 ©i>rti*>«aft . 
tZtcib. 7.Fux«:;*6«:i tr? hsW-S-StvClu-^ 
£. «T-CUiiaTSIISS©^ 1 "C«. y ©»ttg ] 
mi©^*y 1 0 l*5<fcO'3£2©^*y 1 0 2©2o-p 5 

^^a^g^^sn^y^y^^^- j 
■c. c©«jnsnst^ H»**iJnuTy*y%s!R!-r^ 

*■ -i\ 
[0023] Ki©^*v 1 0 1 ©^*y-y-^x»iM 

BX$>*) % 1 0 0MHz©^a^i#PH I ATSftfi^ 

•^^^©t-rs. s&2©y*y 1 0 2©j»*y^-. 

-fXttlMB-C**), 25MHz©fD^f^CLK!' 
t?«ifFr-5k©<!;T6. 

[ 0 0 2 4 ] m 1 tc^TjU6©?&1S 1 ©^* y xX hH J 
&£«*;M^&t!iffi$Sg 1 0 tt. 2 5MH z <D&tl y - r 

t>mmtmrs^xm'?*n'j *>©i-r.-s. c©^x^a/: 

lOtt. iiir, mir^-fexfijpiaiisi 1. 02 7\- 
^-bxMSBHelSSl 2, fe«tcf2as©^^y*y-cab;: 
5f 1©^*'J 1 0 l*s«fcCJf^2©y*y 1 0 2#>^£ .~ 

[0025] ^{C«rf^(C-^>l>rgiWr^„ 02tt. @ i ," 

(c^ufcfift^ti ortcc^tgsnTt,^^i©,, 
y*y 1 0 ifc«fca f m2©^*y 1 0 2tctt-r*^y 
fx Ffctffisn* 1 iffls©wh37> f*^kV 

BJSt?*S 0 cn?>©f-Xhnv>F«Ti'i2X3vi/_' > . 

f 1 i . ^igft^a^g 1 0 <mm> h.m\7* '[,.. 

•feX^EISS 1 l*J<fcO c H2T^-feXflJffll|Hl8Sl 2^-' 

[0026] S3«. mi©^*y 1 0 ltcttbiimm^ 
bxmzfztizr-n y - f»^©* a 5 >^^t^) : 

^#»*5a^gi o©^gp^e>*ytfc©-c*s. ^ 

[0 02 7] 04» v 91©y«.i| 1 0 1(cmfjj < ' 

^ y - Fttf^©* 5 yi/^Tjk-rn a 5 + - h-c J . 

®{C*il>r v A2HCAADDR«T FUX#^ 1 
-Sf > A 1 H C D D E « y - F U^tf - ^ fcf - $ ^xlt^ 

(E^a-r ) icmti-r zz<(si>#*tz /c*©$ijspft * 

Al LCCASttSl©j«* 'J 1 0 lOf-jf y » ^ 
F©/cJft©CASm#. ^-L/-C. Al LCWEli^©u j' 

tff-* y - Fiftf'p^^'r^m-^-c*^. .' :: 1 

[0 02 8] 04(C^-r*-^5>^i-- hftt > Al J' 

LCWEttH u^ur*s©"C. f*~ ^ y - Fffirf^-e* ' ' 

2>C£^0Tt^„ Sfc, Nl INDATAtt Ml ' 
©^*y 1 0 l*>6g^ffl$ftfc7 s -££^L.Tt»S. 
[0029] 05B, ^2©^*y 1 02tC*5WSf- : :\ 

^ y - Fttff© * A 5 > ^Tn-r * -f 5 > y * + - h -e ' 
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zsi/*7fc?mwm^ /wE«02©^*y i o z 

<>ttDRAM-C*^l ©pf^U 1 0 IfrhWifrl&Z 

[ o o 3 o ] h l tc^^^MfflSlg l o rtKjgtg u 

Tt,»£0 1 ©pf-ty 1 0 1 fej:O*02 ©p* * 'J 1 0 2 tC 

LK I N^B^iy^ ^*>6{ft£§ftfcT 10 
^•bX37>F lrt©^ h3?> FTES TCMD< 
0 : 3>-C*5RAS. fe^TFU^lflCO^F 
U^A<1 0 : 2 7>T4)-2>Row*^lTi"fe^ftfJ® 
BUS 1 1 *SA^T-5. C- 

loaanacK, mr#-tzxit«J®iiHissi i*v^x 

h37> FTE STCMD<0 : 3>f*5RA'S*f 
=i- F"TS. £©»£, XJlVtcT F 1 ©&*£e? 

i o i «3n^©-r, 5*=i- FLfcf-x V 
3v>F4si©xt';ioi^t5. -fi/t; i 20 

Hi ©^*U 1 0 1 ffiCO^zi- F3?>F 

^spjcm^iitft, Hi©^*y 1 0 utrff-/-^ 

[0 032]^tC, 03©^^5>yT33-C. HIT 
iHzxMWm&l 1#<» Tmav^FlrtOWF 
37>FTESTCMD<0 : 3>t?A*CAS l*i«fc 
^^Ar FUXC o 1 £A#U 7*3— FLTS1© 

^»no l'vgtj&T*. ctiKj;^ m©^*y.i 

0 1 CJTFUX, *5A7 FUX^A^Stifc 30 
C£«Cfty, ^-^y-FtttStcA^. '•' * v: 

[0 033]*K. mitZmTfJ 5>yT4 3tC^T 
«fc5 tC. ©l®Jm#A 1 HC DDE^H U^JCfc*£; 
o-JTF^, V^AT FUXT^$*aSH 1 ©>■%'•; 

1 0 lrt©§Bt§t^Kt&$$ftTt>£:f-*Nl IN D 

ATA**, (s^-a-r) Jbtc^ms^s.'. 

Xh3V>FTESTCMD<0 : 3 >TNfc>-5K E E P 
rav^FtffUlT* -feXfM»E8l l^-A^Sftf =>- 
FStl-SCit?. Hl©^*y lOltt. I4K*t> 40 
A 5 >fT 4 3 ©^gg^^-r-S/cA. f-fNlIN 
DATAtf^-^'XifcBtfjSfti^WS. -€-L/T v *r 
-i'-'UlOf-i'Nl INDATAB, l33(Cj5Vr* 
-f5^^T3 5K*Jl>tRead datalil/'t 
(H1TB, i tur) ^ffc&Sitigl o'©J* 

[0 03 4] 03©*-f 5>^ + -Fft*$WS#-f 5 
>^T35. T3 6T». 7 Fl/XA< 1 0 : 2 7> 
#*. Row. Col*e»Row2, Col2<^fbt/T 
(^-Srti. £-f5>yT3 2. T3 3©«^iP»i«:L/ 50 
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r. iS^bfc^-^y-FSb^S^fsns. *ur. 
^(*«ta^g i o ©^■sp^*asti/c7 r -^.i a. 
^©^x^^-cw^ffliik^sn. m©^ 

* y 1 0 1 ©S6^©iES^*>J»r £ ••'-'> 
[0035 yntKDjt^eV 1 0 1 JC*tT£ 1 MB©?- 

* y - f #sS7-r * £ . 30gf*#yiiiES 1 o ^ww* e> 
©y*y i 0 2%}§ST5t? MBtcfca. 

[0 0 3 6] m2T?-teZMffl®mi 2ifiZ<DT Ft'X 
1£A2>U *>o v ^a-F^-S. *©ife^ AilVtc 
7Fl/^l©i*|tf HfilcS-^T (MiLtX. 
?h©ffi#0) , I2©^'J 1 0 2 y : 

[0 03 7] C©l&2 7*-fe*fiilJ©[5I8gl 2«C<tSH2 

©y *y i o 2 icfcrrs^-* y - Fiffwrnw 

■ ■ ' ; : - '-' - 

[0 0 3 8] B3(C7j*-r<fc5K:. ^{WBJlSlig 1 0 ^ 
A^jSn-SM-fSPi'O v i'CLK I N©£^_h#59xV^ 
t? ($-f 5>^T32) . M2T91SXWHS&612-''' 
tt. 7^-bX3?> F 1 rt©f-X Fa?> FTE STC 
MD<0 : 3>t?*5RASi7FU^lft©a^7K 
UXA< 1 0 : 2 7>t?*SRow*> ^©rtgP^m»J 
5Ms. • 

[0 03 9] ^tc. H2T^-bX$!l@miIJSl 2*s; ^X 
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